Nuclear factor erythroid 2-related factor 2 protects against beta amyloid.
Nuclear factor erythroid 2-related factor 2 (Nrf2) coordinates the up-regulation of cytoprotective genes via the antioxidant response element (ARE). In the pathogenesis of Alzheimer's disease (AD) current evidence supports the role of oxidative stress. Considering the protective role of Nrf2 against oxidative injury, we studied Nrf2 and Nrf2-ARE target genes in transgenic AD mice and tested whether Nrf2 could confer neuroprotection against amyloid-beta peptides (Abeta). Nrf2-ARE pathway was attenuated in APP/PS1 transgenic mouse brain at the time of Abeta deposition. Boosting the activity of the Nrf2-ARE pathway by tert-butylhydroquinone treatment or adenoviral Nrf2 gene transfer protected against Abeta toxicity. This neuroprotection was associated with increased expression of Nrf2 target genes and reduced phosphorylation of p66Shc, a marker of increased susceptibility for oxidative stress. The findings suggest that the Nrf2-ARE pathway may be impaired in AD and that induction of the Nrf2-ARE defence mechanism may prevent or delay AD-like pathology.